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Seminatrix Cope 
Black Swamp Snake 
Seminatrix Cope 1895:678. Q p e  species, Contia pygaea Cope 
187 1, by original designation. 
CONTENT. A single polytypic species, S. pygaea, is recog- 
nized. 
DEFINITION. Seminatrix pygaea is a small black North 
American water snake with a bright red venter. The head is 
only slightly distinct from thecylindrical body. The eye is mod- 
erate in size (diameter about equal to eye-nostril distance) and 
the pupil is round. A maximum SVL length of 485 mm has 
been reported, but most adults are ~ 4 0 0  mm. The tail is rela- 
tively short, making up 15-25% of TL. 
Scutellation is relatively unmodified. The head has the nine 
typical caenophidian crown scutes. The only indication of 
aquatic adaptation is the slight narrowing of the anterior ends of 
the internasals. The rostral is rounded, the nasal single, and a 
loreal is present. The oculars usually are I + 2 and the temporals 
usually I + 2 or I + I. The supralabials generally number 8, the 
infralabials 9. Two pairs of subequal genials are present. The 
dorsal scales are smooth, rounded, and without apical pits. The 
lower rows are widest and they become progressively narrower 
dorsally. Dorsal scales are smooth and usually in 17 rows at the 
neck and midbody. but in 15 rows just anterior to the vent, the 
reduction occurring by loss of the fourth row on either side. A 
few individuals have 19 rows on the neck (also reduced by loss 
of the fourth dorsal scale row). Dorsal scales superior to the 
vent are usually keeled in males. Some scales may appear keeled 
upon superficial examination due to a pale line running longitu- 
dinally through the center of the scale. Ventrals range from 
1 12-1 34, the anal scute (cloacal scute) is generally divided, and 
35-56 paired subcaudals are present, with the males having about 
10 more than do females. 
Teeth are found on all normally dentigerous bones: maxillary 
teeth number 19-2 1, increasing slightly in length posteriorly; 
palatine, 1G12; pterygoid, 17-18; dentary, 2&21, all subequal 
in length (Dowling 1950). 
The presence of recurved hypapophyses on all body verte- 
brae, spinose and acalyculate hemipenes with enlarged basal 
hooks and a simple centripetal sulcus, together with reduction 
of dorsal scale rows by loss of a mid-lateral row, all serve to 
clearly identify Senzinatrix pygaea as a member of the Ameri- 
can subfamily Thamnophiinae (Natricidae) as  shown by 
Rossman and Eberle (1977). This placement has been corrobo- 
rated by electrophoretic (Dessauer et al. 1987, Dowling et al. 
1996) and immunological (Dowling et al. 1983) studies. 
DIAGNOSIS. The only other predominately smooth-scaled 
American natricids are Regina alleni and Vlrginia valeriae. Regi- 
na alleni possesses a highly modified snout with a single inter- 
nasal and nasals meeting one another dorsally, thereby separat- 
ing the rostral from the internasal. Virginia valeriae lacks a 
preocular scute, thus allowing the loreal to enter the orbit. Thus, 
the paired internasals distinguish Seminatrix from R. alleni, and 
the presence of both a preocular and a loreal from V valeriae. 
Seminatrix can be distinguished from juvenile Famncia abacura 
by the presence of a loreal, a divided anal scute (cloacal scute), 
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MAP. Distribution of Seminarrixpygaea; circles represent type locali- 
ties, dots indicate other records. 
FIGURE 1. An adult Seminatrixpygaea from the Savannah River Site, 
Aiken County, South Carolina. Photograph by David E. Scott (1998). 
and the lack of a ventral red and black checkerboard pattern. 
DESCRIPTIONS, DISTRIBUTION, FOSSIL RECORD, 
PERTINENT LITERATURE. See species account. 
ILLUSTRATIONS. The maxilla, body vertebra, and hemi- 
penis illustrated here were previously published in Dowling and 
Duellman (1978). 
REMARKS. Seminatrixpygaea was first described by Cope 
(1871) as a member of the genus Conria, which at that time was 
a nondescript group of small, smooth-scaled ground snakes that 
also included species now allocated to the Palearctic Eirenis 
and the Nearctic Sonorcr. However, when Boulenger (1893) 
assigned this species to the water snake genus Tropidonotus (be- 
cause of hypapophyses retained on the posterior body verte- 
brae), Cope ( 1895) reassessed its relationships and agreed that 
it belonged with the water snakes, but he believed that it dif- 
fered sufficiently from others to be placed in its own genus. 
Boulenger (1 896) obviously did not agree, because he synony- 
mized Serrrinatrix, along with Regina and Thamnophis, with his 
comprehensive genus Tropidonotus. Dunn (1928) followed 
Cope in placing Seminatrix in the Natricinae on the basis of its 
FIGURE 2. Morphology of Seminatri.rp!:qneo (top to bottom): lateral 
view of the head (AMNH 68684); right hemipenis (LSUMZ Rt 1980 6 
SC); posterior body vertebra (AMNH 63872); left maxilla (AMNH 
63872). The short, slightly bilobed hemipenes (6 subcaudals long). spi- 
nose with enlarged basal hooks, without calyces. and with a simple cen- 
tripetal (medially trending) sulcus are typical of natricid snakes, as is 
the presence of a hypapophysis on the posterior (as well as anterior) 
body vertebrae. The nude apex of the hemipenis is typical of 
thamnophiines. Note that the maxillary teeth. although relatively uni- 
form in length. have two (or three) at the posterior end that are longer. 
Drawings by Frances Waite ( 1  97 1-1 972). 
acalyculate hemipenis and hypapophyses on the posterior body 
vertebrae. Most recent workers have accepted this relationship. 
The known morphological features corroborate the placement 
of Serninatris as a natricid, but do not give a clear picture of its 
intergeneric relationships. Holman (1962) pointed out that 
Seminatrix agrees with-two European species of Nrrtrix (N. 
natrix, N. tessellara) and with American N. [= Regina] seprem- 
virtara and four species of Thamnophis in having moderately 
low neural spines (longer than high) on the body vertebrae. Four 
species of American Narrix [= Nerodin] differ in having neural 
spines much higher than long, and two species of Storeria, 
Thnmnophis brachystoma, Tropidoclonion linerrtum, and both 
species of Haldea [= Virginia] differ in having spines that are 
much lower. Auffenberg's (1963) placement was generally simi- 
lar, although differing in detail. Rossman (1963) pointed out 
that Seminatri.~ agrees with Natrix [= Neroclial and some spe- 
cies of Tharnnop11i.s in the possession of a median ventral keel 
on the parasphenoid and a ventral process on the basioccipital. 
Neither scutellation nor osteology provide characters adequate 
to indicate intergeneric relationships. Not itntil hemipenial and 
chromosomal data were collated with cranial osteology (Ross- 
man and Eberle 1977) did the North American natricids become 
clearly defined as separate from those on other continents and, 
therefore, were described as  the tribe Thamnophiini. Dowling 
(in press) raised the subfamily Natricinae to familial rank (Natri- 
cidae) and the tribe to subfamilial rank (Thamnophiinae). 
The immunological study (Dowling et al. 1983) showed 
Serninarrix, at 13 AID (Albumin Immunological Distances), to 
be slightly more distant from Thamnophis sirlalis than any of 
the ten species of the latter genus tested (1-10 AID). the three 
species of Nerodin (2-9 AID), and Clonophis (I  I AID). How- 
ever, Seminarri.~ proved to be about the same distance from 7: 
sir tali.^ as Regina nlleni ( 14 AID) and less distant than the two 
species of Storeria (19, 23 AID). This study also showed these 
Nearctic genera to differ strongly from the Oriental natricid 
Xenochrvphis (39AID) and the Ethiopian Natriciteres (46AID). 
Snakes representing other families (including the Colubridae, 
s.s.) ranged 54-1 12 AID from 7: sirtrtlis. 
An electrophoretic study (Dessauer et al. 1987) showed a "low 
degree of molecular divergence" among 21 species of Ameri- 
can natricids, including Serrrinotri,~. This study also showed 
Storeria to be the most divergent within this group. 
An electrophoretic study involving four "slow-evolving" 
genes (Dowling et al. 1996) further corroborated the placement 
of Seminutrix among North American natricids. The 39 species 
of natricids examined proved to be distinct from the other 176 
species of snakes included in the study. Further, the genetic 
complement of Serninntri.r (in the four genes utilized) was iden- 
tical to that of Clonophis, Regina alleni. Storericr occipirorncrcu- 
Intu, two species of Virginia, eight species of Nerorlia. and 16 
species of Tharrrriophis. In contrast. Regina septemvitmta dif- 
fered from those taxa by one allele and R. rigido by two. 
These immunological and electrophoretic data show Semi- 
natrix to be a typical member of a rather recent (Miocene-Plio- 
cene) radiation of Nearctic natricid snakes, probably derived 
from a single Oriental entry. Like Sfilosoma and Regirru nlleni, 
the geographic distribution of Seminatrir suggests that it be- 
came separated from its relatives by isolation on the "Florida 
Island," which existed during several periods in the late Ceno- 
zoic. 
ETYMOLOGY. The generic name Seminatrix, as used by 
Cope (1895). is a combination of the Latin prefix semi, mean- 
ing "half," and nato, meaning "to swim," from which is derived 
the genitive natrix from rratricis, meaning "a water snake," al- 
luding to its postitlated relationship to water snakes (Nerodia). 
The name is of feminine gender. 
Seminatrix pygaea (Cope) 
Black Swamp Snake 
Corltiapygaeo Cope 1871 :223. Type locality, "Volusia, [Volusia 
Co.,] Florida." Holotype, Acad. Nat. Sci. Philadelphia 
(ANSP) 3533, a male collected by Edward Tatnell, date of 
collection unknown (examined by HGD). 
Tropidonotus pygaeus: Boulenger 1893:228 
Serninatrixpygaea: Cope 1895:678. Description of new genus. 
CONTENT. Three subspecies are currently recognized: py- 
gnen, paludis, and cyclns. 
DEFINITION. See generic account. 
DIAGNOSIS. See generic account. 
DESCRIPTIONS. Descriptions of general morphological 
characters can be found in Cope ( 187 1, I89 1 [I 8921. 1895, 1898 
[ 1900]), Garman ( 1884), Boulenger ( 1  893), Loennberg (1 894). 
Ditmars (1936, 1937, 1939), Schniidt and Davis (1941), Carr 
and Goin (1955), Wright and Wright (1957), Duellman and 
Schwartz ( 1958). Palmer ( 1963), Clark (1966). Mount ( 1975). 
Gibbons (1977). Martof et al. (1980), Ernst and Barbour (1989). 
and Palmer and Braswell (1995). Blaney (1977) described the 
micodermatoglyphics. Dowling (1950) described in detail varia- 
tion among the three subspecies. including descriptions of scu- 
tellation, hemipenis. color pattern. and distribution. 
ILLUSTRATIONS. Photographs of Sen1inatri.r pjlgccecr can 
be found in Wright and Wright (1957), Mount (1975). Gibbons 
n (1977). Martof et al. (1980). Ashton and Ashton ( 1981). and 
Tenant (1997). Drawings can be found in Schmidt ant1 Davis 
(1941), Dowling (l950), Wright and Wright (1957). Ernst and 
Barbour (1989), Palmer and Braswell (1995), Conant anti Collins 
(1998). and Powell et al. (1998). See generic account for illus- 
trations of cephalic scales, hemipenis, vertebrae. ant1 maxilla. 
DISTRIBUTION. Senzinntri.rpygaetr occurs throughout pen- 
insular Florida and the eastern portion of the Florida panhandle, 
the southeastern corner of Alabama. and the Lower Coastal Plain 
of the Carolinas and Georgia. The deepest known penetrations 
inland are by populations in Georgia (Lee County) and South 
Carolina (Aiken and Barnwell counties on the Savannah River 
Site, and Lexington and Richland counties near Columbia); all 
are approximately 150-180 km from the coast. 
Serninarrix pygaea paludis, the northernmost form. is re- 
stricted to the Carolinas; S. p. pygccen, the central form, is found 
in Georgia. Alabama, and northern peninsular Florida as far south 
as Brevard and Pasco counties; S. p. cyclas, the southernmost 
form, is restricted to the lower half of peninsular Florida. 
FOSSIL RECORD. No fossils are known. 
PERTINENT LITERATURE. Major works on Seminc~trix 
p.vgaea are limited. Dowling (1950) presented the most com- 
prehensive review, his account included the description of the 
three subspecies, thorough discussions of the snake's origin, sys- 
tematics, and distribution, and discussions of niorphological 
variation across the range. Dowling ( 1950) also provided a key 
to subspecies and information on habitat preferences, move- 
- merits, activity, parasites, diet, reproduction, and growth. Dodd (1993) described population structure, activity, and effect of 
drought on a population from Florida. Likewise, Seigel et al. 
(1995a) reported the effects of drought on movements of S. 
pygaea on the Savannah River Site near Aiken, South Carolina. 
Reproductive biology was described by Seigel et al. (1995b) 
679.3 
and included information on reproductive cycles, brood sizes, 
offspring sizes, and the effects of drought on reproductive out- 
put. Descriptions of geographic variation in morphology. sexual 
dimorphism, and reproduction are provided by Loraine ( 1990). 
The following represent notes and accounts on the natural 
history of Senrinatri.xpygnea and include field guides and simi- 
lar sources: summaries of natural history (Wright and Wright 
1957. Ernst and Barbour 1989, Palmer and Braswell 1995). less 
detailed species accounts (Ditmars 1936, 1937, 1939; Carr 
1940; Schmidt and Davis 1941; Carr and Goin 1955; Martof 
1956: Mount 1975; Stevenson 1976; Behler and King 1979; 
Linzey 1979; Martof et al. 1980; Ashton and Ashton 1981; 
Collins 1981; Smith and Brodie 1982: Jackson 1983; Merhtens 
1987; Obst et al. 1988; Brothers 1992; Tennant 1997: Conant 
and Collins 1998), morphology and body proportions (Loenn- 
berg 1894, Clark 1966, Jackson et al. 1976, Fitch 1981, King 
1989, Gibbons and Semlitsch 199 I .  Palmer and Braswell 1995), 
details of distribution (Cope 1877, 1888; Briniley 19 10; Wright 
and Bishop 19 15; Deckert 198 R Wright 1926; Corrington 1927. 
1929; Stejneger and Barbour 1943; Neill 195 1 ; Penney 1952; 
Wright and Wright 1952; Freeman 1955; Duellman and Schwartz 
1958; Palmer and Whitehead 1960; Palmer 1963; Horton 1968; 
Mount 1975; Williamson and Moulis 1979. 1994a. b, c; Ashton 
and Ashton 198 1: Braswell 1988: Palmer and Braswell 1995), 
habitat use (Loennberg 1894: Deckert 19 18; Ditmars 1937, 
1939; Carr 1940; Jobson 1940; Goin 1943: Neill 1951, 1958, 
1964: Telford 1952; Carr ancl Goin 1955; Duell~nan and Schwartz 
1958; Horton 1968; Scudder 1972; Mount 1975; Gibbons 1977: 
Laerm et al. 1980; Martof et al. 1980; Ashton and Ashton 198 1 ; 
Wilson and Porras 1983; Dodd 1992; Smith and Franz 1994; 
Wilson 1995; Tennant 1997; Conant and Collins 1998). activ- 
ity and movement (Carr 1940, Cooper 1948, Holman and Hill 
1961, Dodd and Charest 1988, Gibbons and Semlitsch 1991. 
Dodd 1992). diet (Ditmars 1936, Ross~nan 1956, Duever 1967, 
Mount 1975, Brown 1979, Martof et al. 1980, Gibbons and 
Semlitsch 1991, Tennant 1997). predation (Kean and Tuberville 
1995,Aycrigg et al. 1996). parasites (Yamaguti 1971. Goodman 
1988). mortality due to fire (Vogl 1979, defensive behavior 
(Jackson et al. 1976). tail  breakage (Spears 1977), reproduc- 
tion (Ditmars 1936, Goin 1943, Dowling 1950, Fitch 1970, 
Godley 1982b. lverson 1987, Palmer and Braswell 1995). col- 
lecting methods (Goin 1943, Godley 1982~1, Gibbons and 
Semlitsch 199 I), size records (Neill 195 1, Kean and Tuberville 
1995). captive maintenance (Rotliman 196 1, Mehrtens 1987, 
Rossi 1995). and management and conservation (Wilson and 
Porras 1983, Wilson 1995, Tennant 1997). 
ETYMOLOGY. The name pxgaen is from the Greek pyge 
(rump or buttocks). Dowling (1950) interpreted this as a refer- 
ence to the apparently abnormal compression of the posterior 
portion of the holotype. The name c~~clas  is from the Greek 
(garment ornamented with a border around the bottom) and re- 
fers to the ventral pattern in which dark markings form a border 
(Dowling 1950). The nameprrludi.~ is from the Latin (swamp). 
1. Seminatrix pygaea pygaea (Cope) 
Conria p.ygaea Cope 187 1 :223. See species account. 
Tropidonotns pygaeus: Boulenger 1893:228. 
Seminatrix pygaea: Cope 1 895:678. 
Seminarrixpygnen pygcrea: Dowling 1950:7. First use of trino- 
mial. 
DEFINITION. This subspecies usually has 1 18-124 ventrals 
and a ventral color pattern consisting of long, narrow, curved 
black bars on the anterior portion of the ventral scales (or the 
venter may be immaculate). 
2. Seminatrix pygaea cyclas Dowling 
Sen~innrri,r~>ygaea cyclrrs Dowling 1950: 14. Type locality, "In- 
dian Prairie. two to eight miles northeast of Lakeport, Glades 
County, Florida." Holotype, University of Michigan Museum 
of Zoology (UMMZ) 9630 1, a female collected by E. Ross 
Allen on I0 September 1947 (examined by HGD). 
DEFINITION. This subspecies usually has <I 19 ventrals 
and a red venter with extensions of the black dorsal pattern form- 
ing triangles on the anterolateral edge of each ventral. How- 
ever, the ventral color pattern of S. p. cyclas can occur as a pat- 
tern variant in the other subspecies. 
3. Seminatrix pygaea paludi~ Dowling 
Setninnrrix pygrren pa l~~di s  Dowling 1950: 12. Type locality, 
"Camp Davis, near Hollyridge, Onslow County, North Caro- 
lina." Holotype, University of Michigan Museum of Zool- 
ogy (UMMZ) 9 1457, an adult female collected by Fred Barka- 
low, Jr., on 20 May 1942 (examined by HGD). 
DEFINITION. This subspecies usually has >I26 ventrals. 
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